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DETAILED ACTION 
Examiner Notes 

1 . Examiner cites particular columns and line numbers in the references as applied to the 
claims below for the convenience of the apphcant. Although the specified citations are 
representative of the teachings in the art and are applied to the specific limitations within the 
individual claim, other passages and figures may apply as well. It is respectfully requested that, 
in preparing responses, the applicant fiiUy consider the references in entirety as potentially 
teaching all or part of the claimed invention, as well as the context of the passage as taught by 
the prior art or disclosed by the examiner 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sasaki et al 
(US 6,466,684) in view of Yoshida et al ( JP 10-214326) 

As to claims 1 and 2, Sasaki et al teaches an apparatus for detecting objects in one or 
more images captured by an image pickup device mounted on a vehicle ( image pick up 21, 
figure 2), comprising: memory ( image processing,22, figure 2) on which is stored pixels of at 
least one image captured by the image pickup device; and a controller ( computation,23, figure 
2)operatively coupled to the memory and adapted to compute velocity information for each pixel 
in the image; extract those pixels having a velocity component based on the velocity information; 
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detect oblique lines composed of those extracted pixels having a velocity component; and 
generate a signal indicative of a road boundary in the image based on the oblique lines ( column 
9 lines 1-15 and lines 51-64 and column 10, lines 50-57). Sasaki teaches the controller is further 
adapted to judge that oblique lines in the image are road boundaries when the vehicle is traveling 
and the oblique lines are positioned on the image with bilateral symmetry and different velocity 
directions ( column 8, lines 6-1 1). While Sasaki meets a number of the limitations of the 
claimed invention, as pointed out more fully above, Sasaki fails to specifically teach that the 
controller is further adapted to judge that oblique lines in the image are road boundaries when the 
vehicle is traveling and the oblique lines are positioned on the image with bilateral symmetry 

Specifically, Yoshida et al. teaches the running controller processes an image in the ft-ont 
of a vehicle 6 obtained by an image pickup means 7 to detect a white line (the end of a running 
line and automatically runs the vehicle 6 along this white line. In this case, edges in the image 
are detected, and an edge string arranged most linearly is recognized as the white line and its 
position is obtained by Hough transformation. Parts having the same image data as a part 
corresponding to the ground surface just before the vehicle 6 in the edge image are continuously 
radically extended from this part to detect a range of the running line, and the image after 
detection of the range of the running line is used to detect the white line 1 a. it would have been 
obvious to one of ordinary skill in the art to use Yoshida technique in detecting the road edges in 
Sasaki computation technique in order to offer high dependability and increase the accuracy of 
detection of a roadway edge .Therefore, the claimed invention would have been obvious to one 
of ordinary skill in the art at the time of the invention by applicant. 
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As to claim 3, Sasaki et al teaches the apparatus of claim 1, wherein the controller is 
further adapted to judge that oblique lines in the image are road boundaries when the slopes of 
the oblique lines decrease from the center of the image toward the outside ( figure 3 and 4). 

As to claim 4, Sasaki et al teaches the apparatus of claim 1, wherein the controller is 
further adapted to detect a change point where the velocity direction of an oblique line changes, 
and to judge that the change point as the balance point of the pitch generated by the movement of 
the vehicle ( figure 13; column 13, lines 4-36). 

As to claim 5, Sasaki et al teaches the apparatus of claim 1, wherein the controller is 
further adapted to identify moving object that is approaching the predicted path of the vehicle by 
grouping the pixels having velocity information pointed from the side toward the predicted 
movement path of the vehicle from among the extracted pixels; and to generate a collision 
danger signal indicative of the risk of collision between the vehicle and the moving object ( 
column 16 lines 60-64; column 17 lines 3-10 , column 18, lines 29-37) 

As to claim 6, Sasaki et al teaches the apparatus of claim 5, wherein the controller is 
fiirther adapted to transform into a real space road model the oblique lines judged as the road 
boundary and the moving object judged to be at the balance point and to determine the risk of 
collision between the vehicle and the moving object based on the relative positional relationship 
between the road boundary and the moving object as established in the real space road model 
(converting the early image on the basis of a predetermined optical arrangement of the image 
pick-up means onto an x-z plane in parallel to a road surface in a real space to acquire a road 
surface image; means for computing a moving distance of one's own vehicle between the two 
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timings on the basis of a time interval between the two timings and speed information of one's 
own vehicle, column 9 lines 1-15 and 51-64) 

As to claim 7, Sasaki et al teaches the apparatus of claim 5, wherein the controller is 
further adapted to generate the collision danger signal at one of a plurality of values 
corresponding to collision risk levels (on the basis of the optical flow thus detected, the degree of 
danger ahead of the vehicle is evaluated (step S5). If it is decided dangerous, a warning signal for 
warning a driver is issued to a warning device 24 (step S6), See figure 3). 

As to claim 8, Sasaki et al teaches the apparatus of claim 5, further comprising an audio 
alert operatively coupled to the controller and activated by the collision danger signal (The 
warning to the driver is carried out on the basis of the evaluation of the degree of danger in the 
processing in step S5. The arithmetic unit 23 in the environment monitoring system according to 
the present invention controls the warning device 24 in accordance with the degree of danger 
acquired in step S5 so that an alarm is sounded to call a driver's attention. In this way, this assists 
the limited recognition of a human being, thereby preventing a danger of a serious accident or 
the actual occurrence thereof, Column 16, lines 59-67; column 18, lines 29-45). 

As to claim 9 , Sasaki et al teaches the apparatus of claim 5 fiirther comprising an 
automatic breaking device operatively coupled to the controller and activated by the collision 
danger signal (control the operation of the brakes, abstract column 18, lines 29-37). 

The limitation of claims 10-18 has been addressed in claims 1-9 (see also figure 2) 

The limitation of claims 19-30 has been addressed above. Sasaki teaches providing a 
velocity information computing means, pixel extraction means, oblique line detecting means and 
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boundary line detecting means ( column 8, lines 6-11; colunm 9, lines 1-15 and 51-64 ;see also 
figures 2-4) 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to NANCY BITAR whose telephone number is (571)270-1041. 
The examiner can normally be reached on Mon-Fri (7:30a.m. to 5:00pm). 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Jinge Wu can be reached on 571-272-7429. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an apphcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Elecfronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Jingge Wu/ 

Supervisory Patent Examiner, Art Unit 2624 
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